Calmodulin-specific monoclonal antibodies inhibit DNA replication in mammalian cells.
The involvement of calmodulin in the proliferation of Chinese hamster embryo fibroblast cells has been studied with a specific monoclonal antibody to calmodulin. We observed that calmodulin levels increase 2-fold in the late G1 period in these cells, and this coincides with the increase in DNA polymerase alpha activity as the cells progress synchronously from a quiescent state in the G1 to the S phase. However, there is a concurrent 10-fold enhancement of thymidine kinase activity, which is tightly coupled to the entry of cells into the S phase. Incubation of permeabilized S-phase cells with calmodulin-specific murine monoclonal antibody resulted in a dose-dependent inhibition of DNA replication. This inhibitory effect of anti-calmodulin antibodies on DNA replication is completely reversed by the addition of exogenously purified calmodulin. These observations provide evidence for the involvement of calmodulin in DNA replication and, therefore, in cell proliferation during the S phase.